In the present study we manipulated the importance of performing two event-based prospective memory tasks. In Experiment 1, the event-based task was assumed to rely on relatively automatic processes, whereas in Experiment 2 the event-based task was assumed to rely on a more demanding monitoring process. In contrast to the first experiment, the second experiment showed that importance had a positive effect on prospective memory performance. In addition, the occurrence of an importance effect on prospective memory performance seemed to be mainly due to the features of the prospective memory task itself, and not to the characteristics of the ongoing tasks that only influenced the size of the importance effect. The results suggest that importance instructions may improve prospective memory if the prospective task requires the strategic allocation of attentional monitoring resources. In the present study, we manipulated the importance of performing two event-based prospective memory tasks. In Experiment 1, the event-based task was assumed to rely on relatively automatic processes, whereas in Experiment 2 the event-based task was assumed to rely on a more demanding monitoring process. In contrast to the first experiment, the second experiment showed that importance had a positive effect on prospective memory performance.
Importance effects on performance in event-based prospective memory tasks Prospective memory, or remembering to perform an action at an appropriate time or occasion, is a common challenge of everyday life (Craik, 1986; Ellis, 1996; Kliegel, McDaniel, & Einstein, 2000; Kvavilashvili, 1987) . One pressing question in this field of cognitive research is why people perform well in some situations, but do not initiate their intentions appropriately in other contexts. One seemingly obvious factor that might explain performance differences across task contexts is the importance of the intended action. Indeed, it seems intuitively plausible that performance on prospective memory tasks perceived to be particularly important should be better compared to tasks perceived to be less important.
Consistent with this expectation, Winograd (1988) speculated that people tend to make inferences about how important we consider a prospective memory task on the basis of whether or not we remember to perform the task.
Although the influence of task importance has been proposed in theoretical models of prospective memory (Ellis, 1996; Kliegel, Martin, McDaniel, & Einstein, 2002; Kvavilashvili & Ellis, 1996; , there are few empirical studies addressing this issue. Despite applying several distinct methods of manipulating task importance, most of these studies, but not all, have shown that perceived task importance does have beneficial effects on prospective memory performance (Andrzejewski, Moore, Corvette, & Herrmann, 1991; Cicogna & Nigro, 1998; Ellis, 1988; Kliegel & Martin, in press; Kliegel, Martin, McDaniel, & Einstein, 2001 , Exp 1; Kvavilashvili, 1987, Exp 2; Meacham & Singer, 1977; Somerville, Wellman, & Cultice, 1983 ; but see Kliegel et al., 2001 , Exp 2, for a different finding). Thus far, however, the conditions under which importance of the prospective memory task improves performance, and the mechanisms by which perceived task importance has an effect, are not well understood.
Recently, Kliegel et al. (2001) presented two experiments in which they addressed Importance effects in prospective memory 5 these questions. They found that importance had an effect on prospective memory performance on a time-based prospective memory task (i.e., pressing a designated key every two minutes while working on a word rating task; cf. Einstein, Smith, McDaniel, & Shaw, 1997) , but not on an event-based prospective memory task (i.e., pressing a designated key whenever a target word is to be rated; cf. Einstein et al., 1997) . With respect to the mechanisms underlying these findings, Kliegel et al. (2001) proposed that the differential effects depended on the degree to which the prospective tasks required the strategic allocation of attentional monitoring resources. In the typical prospective memory tasks studied in the laboratory, participants are asked to work on two tasks simultaneously: the ongoing task (e.g., working on a word rating task) and the prospective memory task (e.g., pressing a designated key every two minutes or in response to a target stimulus, respectively). One conceptualization of the processing involved in this situation is that both the prospective memory task and the ongoing task compete for the more or less (limited) attentional resources. Some resources are needed for performing the ongoing task and some resources may be used on a time-based task for monitoring for the prospective memory cue (e.g., the two minutes interval) or on an event-based task for monitoring for the target item among words to be rated in the ongoing task (cf. Guynn, 2001 , for a detailed analysis). If a prospective memory task is considered important, it should get more attentional resources than a task considered less important.
This analysis applies, in principle, to all typical prospective memory tasks. However, in order to explain the differential effects of importance instructions summarized above, Kliegel et al. (2001) argued that the beneficial effects of additional monitoring on prospective memory performance should mainly occur on prospective memory tasks in which good prospective memory performance depends on strategic attentional processes (e.g., active monitoring), and not on prospective tasks in which successful performance can be Importance effects in prospective memory 6 accomplished through relatively spontaneous or automatic processes. If a prospective memory task can be accomplished by relying on relatively automatic retrieval processes, then additional monitoring of the prospective task due to its importance should not benefit prospective memory performance. Indeed, in this circumstance monitoring may only result in worse ongoing task performance, because fewer monitoring resources remain for ongoing task performance.
Understanding which prospective memory conditions require strategic processing and which do not requires a theoretical analysis of different kinds of prospective memory tasks. In a typical time-based task, there is no specific external cue that can prompt remembering, and thus it is assumed that successful prospective remembering depends on strategically monitoring the time (Martin & Schumann-Hengsteler, 2001; Einstein & McDaniel, 1996) . Consistent with this view and as noted above, Kliegel et al. (2001) found that importance instructions significantly improved prospective memory on the time-based task. By contrast, in an event-based task, particularly when the ongoing task encourages focal processing of the target event, McDaniel and Einstein (2000) have proposed that retrieval is cued by the target and is accomplished in a relatively automatic fashion (see also Brandimonte, Ferrante, Feresin, & Delbello, 2001; Brandimonte & Passolunghi, 1994; Marsh, Hicks, & Hancock, 2000; McDaniel, Guynn, & Einstein, 1997; McDaniel & Einstein, 1993) . McDaniel and Einstein (2000) argued that in the typical event-based task, participants at encoding form an associative relation between the target and the action that is to be performed. Later, when the target is encountered, if it is fully processed, there is an associative system that delivers the associated action to consciousness. This is thought to occur rapidly, obligatorily, and with few cognitive resources. Thus, with this type of prospective memory task, one might not expect effects of importance instructions, and indeed this is what Kliegel et al. found. The goal of the present research was to further test this line of reasoning in eventImportance effects in prospective memory 7 based tasks that differ in the extent to which the ongoing task encourages focal processing of the target event. In our previous research (Kliegel, et al., 2001) , there may have been other undetermined differences between the time-and event-based tasks used and these may have produced the differential effects of importance. In the first experiment of the present research, we used conditions very similar to those in the event-based experiment of Kliegel et al. (2001) . In this task, the ongoing activity focuses processing on the target event, and as noted above we therefore assume that good prospective remembering can be accomplished through relatively automatic processes. One purpose of conducting this experiment was to examine if we could replicate our earlier finding of no importance effects on this type of task. Another purpose was to examine the influence of adding a divided attention task. According to the views outlined above, to the extent that participants can rely on a relatively automatic retrieval process, dividing attention should have no or minimal effects on prospective memory performance. Also, in line with Kliegel et al. (2001) , we expected to find poorer performance on the ongoing task when the instructions emphasized the importance of the prospective memory task and especially so with divided attention.
In Experiment 2, we modified Kliegel et al.'s (2001) event-based paradigm to create an event-based prospective memory task that, according to McDaniel and Einstein's (2000) framework, would seem to depend on strategic monitoring for successful performance.
Participants were asked to make the prospective response whenever they saw certain target letters in the words to be rated. This prospective memory task can be seen as more dependent on strategic monitoring processes because the activities associated with the ongoing task do not directly focus processing on the target event (letters instead of words). Thus, for this type of event-based prospective task we predicted an effect of task importance on prospective memory performance. Also, to the extent that importance instructions encourage participants to develop a strategic monitoring strategy, performance on the ongoing task should suffer with Importance effects in prospective memory 8 high-importance instructions and especially so in the highly demanding condition.
Experiment 1

Method
Participants and design. There were 60 participants in this study. All were undergraduate students with an average age of 22.6 years (SD = 4.3; min = 18; max = 44).
There were 26 male and 34 female participants. We used a 2 (high versus low importance of the prospective memory task) x 2 (demanding versus normal background) factorial design (between-subjects) to examine the influence of task importance and of an attentionally demanding background task. There were 15 participants in each cell.
Materials. All participants were given a (slightly modified) standard prospective memory paradigm introduced by Einstein et al. (1997) . The ongoing task was a computerized word rating task in which 100 words (e.g., house, love, war, etc.) had to be rated on one out of four dimensions (concreteness, familiarity, pleasantness, or seriousness). On each trial, one word was presented with one dimension and a rating scale for 5 s on the computer screen.
The rating had to be done by pressing the corresponding number key on the computer keyboard. The presentation order of the rating dimensions was randomized, but one dimension was never presented twice in a row. Hence, 100 ongoing task trials were presented to every participant. The prospective memory task was to press a specific key whenever one of two target words ("Gespräch" [conversation] or "Haus" [house] ) appeared on the screen as a word to be rated. There were two appearances of each target word in the experiment. The appearance of these target words matched the target times in Kliegel at al.'s (2001) experiments (i.e., one target word per 120s). Altogether, 104 trials were presented to the participants. In addition to these tasks, half of the participants had to work on a third task, thus increasing the overall background load. The additional background task was taken from Einstein et al. (1997) and required participants to perform an auditory digit detection task. For Importance effects in prospective memory 9 this task, participants heard a series of single digits aloud on a tape and were told to press the lever on a hand-held counter whenever they heard the number 9. The digits were presented continuously with 2-s intervals. On average, the target digit (i.e., 9) occurred every six digits, but never at the same time as a prospective memory target. All instructions and materials were presented on the computer screen. The experimental tasks lasted 8 min and 40 s.
Procedure. At first, participants were given the instructions for the word rating task.
Specifically, they were told that they would receive a series of trials and that a word, a rating dimension, and a rating scale (ranging from 1[not] to 5[very]) would appear on each trial.
Participants were told that each item would stay on the screen for 5 seconds and that they should rate each word according to the dimension that appeared with the word by pressing the corresponding number key. After these instructions, participants were given practice trials.
Participants were then told that we were also interested in their ability to remember delayed intentions and that while engaged in word rating they should press the marked target key [i.e., "L"-key] whenever one of two target words ("Gespräch" [conversation] or "Haus" [house] ) appeared on the screen as a word to be rated. Then, half of the participants were given instructions for the digit-detection task. Participants were told that they would hear a series of single digits aloud on a tape and that they should press the lever on a hand-held counter whenever they heard the number 9. They were asked to attend carefully to this task and to try to detect all occurrences of a 9. Participants then completed a 42-s practice interval in which they performed only the digit task. The final set of instructions was the manipulation of relative importance of ongoing and prospective task. As in Kliegel et al. (2001) , half of the participants were told that the prospective memory task was more important than the word rating task, while the other participants were told that the word rating task was more important than the prospective memory task. All participants in the digit detection group were told that the digit detection task was to be done as accurately as possible in order to induce a Importance effects in prospective memory 10 comparably high demanding background task in both importance conditions. Finally, to ensure comprehension of the instruction, participants were asked to repeat all tasks back to the experimenter and then the experimenter started the procedure. At the end of the experiment, participants were debriefed.
Results and discussion
Prospective memory. As in our previous study, correct prospective memory performance was scored when a participant pressed the target key during the appearance of the target word. The number of correct prospective memory responses was subjected to a 2 x 2 ANOVA that included the between-subjects variables of prospective memory importance (high versus low) and background task (normal versus demanding). As can be seen in Figure   1 there were no reliable effects (all F's < 1, except for the main effect of importance: F(1,59)
In line with our prior finding, but in contrast to the assumption of a general importance effect in prospective memory, no effect of prospective memory importance was found for a standard event-based laboratory task. This was the case even though the difficulty of the prospective memory task was increased from that in Kliegel et al. (2001) by providing two prospective target words (instead of one). Because there was a numerical trend in the direction of an importance effect, a power analysis was computed. The effect size f was .15. Thus, with α = .05 and a power of .80 N = 376 participants would have been needed to detect the "effect" with sufficient power.
Hence, overall, the results are in line with the idea that at least some event-based prospective memory tasks are mediated by relatively automatic processes, or at least require Importance effects in prospective memory 11 very little attention for successful performance. This is evidenced in the current study by the finding that prospective memory performance was largely unaffected even with the addition of a third task that increased the overall demands of the ongoing activities.
Ongoing task -word rating. To further examine our attention hypothesis, we analyzed the ongoing task performance. Again, a 2 (importance) x 2 (background task) ANOVA was computed with number of omissions on the word rating task as the dependent variable (i.e., the number of times that participants did not rate an item within the allotted 5 s time period). Supporting the impressions from Figure 2 , there was a reliable effect of the demands of the background task, F(1,56) = 22.96; p < .001, a trend such that high importance generally increased omissions, F(1,56) = 3.77; p < .10., and more interestingly a significant interaction between importance of the prospective task and the demands of the background task, F(1,56) = 5.44; p < .05. Consistent with our expectations, particularly in the demanding background condition participants given high importance instructions made significantly more omissions in the ongoing task. Hence, although there was no importance effect on prospective memory performance, we still found traces of the assumed importance-related attention allocation policy evoked by the manipulation of the importance of the prospective memory task.
--------------------------------------Insert Figure 2 about here --------------------------------------
Digit detection task.
A single-factor analysis of variance (ANOVA) was performed to determine if there were reliable differences in the number of errors in the digit detection task between the two importance conditions. The results revealed a mean difference in numbers of errors that approaches statistical significance. Participants in the high importance condition, i.e., high importance of the prospective but not the ongoing task, made more errors (M = 2.8; Importance effects in prospective memory 12 SD = 2.2) than participants in the low importance condition (M = 1.4; SD = 1.5), F(1,25) = 4.11; p = .053. It seems that participants in the high importance condition took more attentional resources to concentrate on prospective memory performance and therefore made more errors in the digit detection task.
Experiment 2
In this experiment we altered the experimental procedure in order to create an eventbased prospective memory task that requires strategic monitoring. We used a less salient cue, and we selected ongoing task activities that did not directly focus processing on the target event. We predicted that under these conditions importance should affect prospective memory performance because we assume that importance influences attentional allocation, and in turn attentional allocation should enhance the strategic monitoring required for the present prospective memory task. In addition, perceived prospective memory task importance should affect ongoing-task performance as well as performance on the digit detection task.
Moreover, adding the digit detection task should increase the importance effect on prospective memory performance because it enhances the resource allocation conflict between the prospective and ongoing tasks.
Method
Participants and design. There were 80 participants in this experiment, 41 male and 39 female. All were undergraduate students with an average age of 24.6 years (SD = 2.6; min = 19; max = 31). We used a 2 (high versus low importance of the prospective memory task) x 2 (demanding versus normal background) factorial design (between-subjects) to examine the influence of the task importance and of the background task. There were 20 participants in each cell.
Materials. All participants were given the same task as in Experiment 1 with one exception. The prospective memory task was to press a specific key whenever a word Importance effects in prospective memory 13 containing the letters "p" or "q" (e.g., "Gespräch" [conversation] ) appeared on the screen as a word to be rated. There were four target words in the experiment, two with the letter "p" and two with the letter "q". The appearance of these target words matched the target times in Experiment 1.
Results and discussion
Prospective memory. The mean numbers of prospective memory responses are shown in Figure 3 . A 2 x 2 ANOVA that included the between-subjects variables of prospective memory importance (high versus low) and background task (normal versus demanding) revealed a significant main effect for task importance, F(1,76) = 48.46; p < .01, indicating better prospective memory performance in the high importance condition. In addition, there was no significant main effect for background task, F < 1, but there was a significant interaction F(1,76) = 5.38, p < .05, indicating a greater importance effect in the demanding background task groups. The latter conclusion was confirmed by analyzing the importance effect on prospective memory performance for both background task conditions separately: for the normal background task, F(1,38) = 10.13, p < .01, with effect size, η 2 = .21; for the demanding background task, F(1,38) = 45.98, p < .001, η 2 = .55.
-----------------------------------------------Insert Figure 3 about here -----------------------------------------------
In contrast to Experiment 1, in this event-based prospective memory task we found a strong influence of the task importance manipulation on prospective memory performance.
Consistent with our assumptions, we found this effect in the normal background task condition, with the effect augmented in the demanding background task condition.
Ongoing task -word rating. The number of omissions in the ongoing task responses was subjected to a 2 x 2 ANOVA that included the between-subjects factors of prospective Importance effects in prospective memory 14 memory importance (high versus low) and background task (normal versus demanding). As summarized in Figure 4 the ANOVA revealed a significant main effect of the demands of the background task, indicating more omissions for the demanding background task group compared to the normal background task group, F(1,76) = 18.93, p < .01. There was also a reliable main effect of prospective memory importance, F(1,76) = 15.31; p < .01, indicating more omissions in the word rating task for high prospective memory importance. Moreover, there was no significant interaction between importance of the prospective task and background task regarding ongoing task performance, F < 1.
Consistent with our assumptions, we found evidence of the assumed importancerelated attention allocation evoked by the manipulation of the importance of the prospective memory task. Participants who received the high prospective memory importance instruction made more omissions in the word rating ongoing task.
Digit detection task.
A single-factor analysis of variance (ANOVA) was performed to determine if there were reliable differences in the number of errors in the digit detection task between the two importance conditions. The results revealed a reliable mean difference in numbers of errors. Participants whose instructions emphasized the importance of the prospective memory task made more errors (M = 8.7; SD = 3.0) than participants in the low importance condition (M = 6.8; SD = 3.0), F(1,38) = 4.51; p < .05. As with the word rating task, participants who focused their attention on the prospective memory task made more omissions in the digit-detection task.
General discussion
Only a few studies have investigated the influence of perceived task importance on Importance effects in prospective memory 15 prospective memory performance. While most of these studies showed that task importance improves prospective memory performance (Andrzejewski et al., 1991; Ellis, 1988; Kvavilashvili, 1987, Exp 2; Meacham & Singer, 1977; Somerville et al., 1983) , Kliegel et al. (2001) recently reported that importance did not influence the performance in a simple eventbased prospective memory task. They argued that these differential effects were due to the degree to which the tasks required the strategic allocation of monitoring resources. Although Kliegel et al. assumed that tasks deemed important will tend to encourage more strategic monitoring in the hope of ensuring better performance, their interpretation was that perceived task importance should have relatively little effect on improving prospective memory in event-based tasks that are automatically cued by the prospective target.
In their multiprocess framework, McDaniel and Einstein (2000) proposed that importance should mainly affect prospective memory performance on tasks that require strategic monitoring, and less so on prospective memory tasks in which the environmental conditions are expected to more or less automatically reinstate the intended action. Moreover,
McDaniel and Einstein offered criteria for both task types which classify Kliegel at al.'s (2001) event-based task as automatically cued. According to McDaniel and Einstein (2000) , whether prospective remembering relies on relatively automatic processing or more strategic attentional processes mainly depends on the salience of the target event, the extent to which participants have formed a strong encoding of the target cue-action association, and the extent to which the ongoing task focuses processing on the target event (see also Brandimonte & Passolunghi, 1994; Maylor, 1996; McDaniel & Einstein, 1993; Marsh et al., 2000) . Hence, it was the aim of the present study to directly test this line of reasoning by manipulating task importance in two event-based tasks: One task fulfilled the requirements for more automatic processing and, therefore, should not be influenced by the attentional processes following the manipulation of perceived task importance (Experiment 1). One task fulfilled the Importance effects in prospective memory 16 requirements for more monitoring-demanding processing and, therefore, should be influenced by the attentional processes following the manipulation of perceived task importance (Experiment 2).
The results showed that perceived task importance had a positive effect on the performance in the monitoring-demanding event-based prospective memory task, but not on the performance in the event-based task relying on rather automatic processing. Analyses of performance on the ongoing task were consistent with the interpretation that these differential effects were due to attentional trade-off processes between the prospective task and the background activity. In the monitoring-demanding prospective memory task (Experiment 2), participants who perceived the prospective task to be of high importance were both better in the prospective task and worse in the ongoing task. Thus, participants in the high importance condition seemed to allocate fewer attentional resources to the ongoing task. Moreover, even in Experiment 1, despite the lack of an importance effect on prospective memory performance we found evidence of a trade-off in attention allocation between the prospective memory and the ongoing task. Here, in the demanding background task condition, participants who focused their attention on the prospective memory task also made more omissions in the ongoing word rating task.
In addition, besides being in line with the attentional importance mechanism proposed in this paper, the general data pattern also seems to converge with Brandimonte et al.'s (2001) distinction between (spontaneous) event-based prospective memory and (monitoring intensive) vigilance tasks. In sum, Brandimonte et al. observed similar trade-off processes between the prospective and ongoing task, particularly in their so-called vigilance condition.
However, looking at their way of altering a prospective memory task into a vigilance taski.e., stressing the dual task nature of the task and giving extra training -one could easily perceive these manipulations as importance instructions.
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Finally, we want to acknowledge two additional alternative interpretations of our
results. An alternative explanation of the obtained importance effect could be that perceived importance enhances the activation levels of the intention representation so that it is more likely to spring to one's mind spontaneously without any cue (and thus results in rehearsal of the intention) or it may enhance one's sensitivity to detecting external cues which are less distinctive. Another alternative interpretation concerns the way importance was manipulated.
In most of the prospective memory literature on importance, researchers stressed or did not stress the importance of the prospective intention and did not vary their instructions for the ongoing task. In contrast, in the Kliegel et al. (2001) research and in the present study we manipulated relative task importance between the prospective and the ongoing task in order to ensure that all participants would draw the same consequences regarding ongoing task importance. However, one might assume that participants in fact did "translate" the relative importance instruction in favor of the prospective task into an instruction not to attend carefully to the ongoing task and that this is responsible for the obtained decrements in importance-related ongoing task performance. Both interpretations can not be ruled out completely with the present data -at least when only considering Experiment 2. However, both interpretations would have predicted different results than were obtained in Experiment 1. If, in fact, a general increase in the activation levels of the intention representation underlies importance effects in prospective memory, one would expect a general importance effect on prospective memory performance also in Experiment 1 -which was not the case.
The assumed attentional mechanism seems to better explain the differential findings of both experiments than an activation view.
Moreover, if participants receiving instructions emphasizing the importance of the prospective memory task were only following an "instruction" not to attend carefully to the ongoing task, one would particularly expect a significant main effect of importance on Importance effects in prospective memory 18 ongoing task performance also in Experiment 1 -which was not the case. The obtained interaction between task importance and background load is at least consistent with the assumed importance-related attention allocation evoked by the manipulation of the importance of the prospective memory task. However, further research is needed to link the present findings to other importance manipulations used in the literature (see, e.g., Kliegel & Martin, in press, who manipulated importance by providing more or less mandatory task instructions and found similar results). This applies especially to manipulations that focus on more ecologically valid experimental alternatives. Future research varying the personal and social importance of prospective intentions (Brandimonte, Delbello, & Pelizzon, in preparation) will help inform the social impact prospective memory failures can have in everyday life (Winograd, 1988) . Overall, much theoretical work is still needed to integrate the distinct importance manipulations in order to build a general theory of prospective memory.
In sum, the present data are in line with and extend our previous work on the circumstances under which an importance manipulation affects prospective remembering (Kliegel et al., 2001; Kliegel & Martin, in press ) and provide further evidence for speculations that importance instructions may improve prospective memory if the prospective task requires the strategic allocation of attentional monitoring resources. 
